Evidence that differentiates between precursor cleavages at dibasic and Arg-X-Lys/Arg-Arg sites.
It is well known that precursor cleavage at paired basic amino acids (e.g., Lys-Arg, Arg-Arg) within the regulated secretory pathway is one of the key steps to produce bioactive peptides. On the other hand, we have recently shown that precursors with an Arg residue at the fourth residue upstream of the cleavage site besides the basic pair, i.e. with the Arg-X-Lys/Arg-Arg (RXK/RR) motif, are cleaved within the constitutive secretory pathway. To discriminate between the precursor cleavage at RXK/RR sites within the constitutive pathway and that at dibasic sites within the regulated pathway, we examined the effects of drugs affecting the secretory process, intracellular Ca2+ depletion, and a protease inhibitor on these cleavages. Chloroquine (a weak base), depletion of intracellular Ca2+ by A23187 (a Ca2+ ionophore), and the Pittsburgh-type mutant of alpha 1-protease inhibitor differentially affected these two cleavages. Brefeldin A, which impedes protein transport from the endoplasmic reticulum to the Golgi complex, inhibited both cleavages. Colchicine (an anti-microtubular drug) had no discernible effect on either cleavage. These observations support the notion that the precursor cleavages at dibasic and RXK/RR sites occur in different subcellular compartments, and are catalyzed by different processing endoproteases.